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ABSTRACT 
A methodology that utilizes the common attributes 
associated with otherwise unrelated processes to 
analyze business        and        industrial        problems        is 
investigated. Called "generic workstations" to 
emphasis the accomplishment o-f tasks based upon 
general traits, the methodology serves to circumvent 
the limitations of human cognitive thinking. During 
need establishment, an individual's past experience 
influences one's ability to identify problem areas. 
Standard methodes for determining an acceptable 
solution to a well defined problem are summarized 
with respect to generic considerations. Successful 
implementation, the final step, is depend upon the 
system's ability to resist and react to unanticipated 
events. 
A number of existing methodologies are • explored to 
illustrate the characteristics associated with 
generic       workstations. These        include business 
information models, inherently bounded systems, group 
technology   and  focused  factories. 
Finally       the     link        between     group     technology       and 
inherently bounded systems in producing generic 
workstations is applied to programming and 
manufacturing with emphasis on assembly as an area of 
significant potential. This serves to illustrate how 
the use of common attributes can overcome the 
forementioned limitations of human thought. 
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INTRODUCTION 
Through advances in transportation and communication, 
the first true global industrial society has 
emerged. Foreign competition in both domestic and 
overseas markets is of real concern for the first 
time for many American firms. An ultra—modern 
mini-mi 11 in the Ohio River Valley is not only owned 
and ran by Europeans but uses Swedish steel stock. 
Both Nissan and Volkswagen are operating domestic 
plants producing formerly imported versions of their 
products. Import restrictions are twisted to foreign 
manufacturer's advantage by maintaining inflated 
prices on their more expensive models while leaving 
domestic producers an artificially isolated lower end 
market passing the costs onto consumers. Industries 
can no longer isolate themselves from what is going 
on in the world around them and remain competitive. 
Diversification, well beyond the scope of vertical or 
horizontal, falls more into the realm of portfolio 
management. No longer the tax shelters of the 
I960's, diversification is a new form of corporate 
strategy to provide greater return with lower 
associated  risk.  The  steel  industry  is  directing 
available funds where they will provide the greatest 
return in the present circumstances, i.e. non—steel 
businesses. Many diversifications are 
technologically motivated, acquiring necessary skills 
and information rather than materials and capital 
equipment. General Motors presently has five joint 
ventures with small high-tech vision firms. Mergers, 
acquisitions and new areas of pursuit are involving 
companies in previous unencountered fields. 
Technological breakthroughs periodically disrupt 
traditionally stable industries while reducing 
product life cycles. The computer industry is 
probably the most dramatic example of this; entire 
generations of hardware typically lasts less than a 
decade along with continual development of new 
software techniques and an increased range of 
applications. New processes, techniques and 
materials can have sweeping effects on the way 
companies do business; the Pontiac Feiro utilizes 
polymer body panels in place of sheet metal while 
Grumman has built two prototype forward swept wing 
aircraft with a graphite composite fuselage with real 
time computer control just to fly stable. 
Scarce capital, government involvement and emphasis 
on the human aspects o-f the work place have made for 
a more complex environment. AISI portrays the steel 
industry's gravest problem as the want of sufficient 
capital to modernise its plants. Government concerns 
are focusing upon how legislation can be used to 
stimulate the national economy. Quality of work life 
programs are reversing the segregation of management 
and workers. 
The modern industrial environment is certainly more 
involved than ever before encountered. Industry, 
government and academia are all seeking solutions to 
problems too involved to contemplate in an 
unstructured manner. Methodologies for dealing with 
highly complex, real life situations are available 
but one must understand the limitations and 
implications of applying them. 
Given the above, this paper examines the concept of a 
generic workstation, a means to provide more 
efficient utilization of resources by industry in a 
period of increasing information complexity. This is 
done on the basis that there exists common attributes 
across a wide enough  spectrum  of applications  that 
generic solutions can be cost e-f-fective. Both the 
problem set and the proposed "generic" solution have 
crucial roles in the -final outcome. Therefore, 
generic workstations will be approached in three 
steps: 
1. De-fining a generic workstations 
2. Investigating how humans deal with problems 
3. Exploring actual and possible applications 
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WHAT IS A GENERIC WORKSTATION? 
Throughout this thesis, the term "workstation" will 
signify a place where value is added. The concept of 
"adding value" is a very general, readily interpreted 
by almost anyone in terms o-f their own experience. 
The word "station" should be taken in the broadest 
possible context and depending upon the application 
could be fixed, mobile or even irrelevant as in the 
case of idea procreation. It is simply a means of 
establishing boundaries to segregate internal 
processes from environmental influences, a concept 
that will take on more significance later in this 
thesis. 
The work "generic" implies a means of discerning what 
common attributes exist. This is the key to 
formulating a universal methodology which can be 
applied to all fields of endeavor. The task being 
performed should be emphasised rather than the 
specific technique used. This introduces the concept 
of equivalence or path independence; however this 
does require extreme care in defining what needs to 
be done versus how to do it.  This raises a number of 
questions concerning "generic workstations". 
■ How   does   one  proceed  when   investigating  a 
possible generic application? 
■ What  criteria should  be used to judge  the value 
of the final product? 
■ How does it fit into existing systems? 
■ What  type  of economic  justification  should  be 
applied to any additional costs? 
HUMAN CONSIDERATIONS 
In the exact science of physics, work is the result 
of force overcoming resistance over a definite 
distance. Unlike physics, there is no fundamental 
concept of what work is in terms of production other 
than an effort directed towards an end. The inherent 
limitation with this definition is that it lacks any 
rigidly defined domain since it is all encompassing, 
extending even beyond the scope of human experience 
to that of all fauna and flora. Therefore, before 
delving headlong into the nature of workstations one 
should to be acquainted with how people deal with 
performing work. 
In terms of accomplishing a well defined and familiar 
task, there appears to be little mystic associated 
with performing work. Competent people generally 
establish goals and soon afterwards the best means of 
arriving at them. However as information complexity 
and environmental influence increases, human 
cognitive thinking becomes a limiting factor. This 
can be classified into three distinct areas: need 
establishment, problem solving and implementation. 
NEED ESTABLISHMENT 
People relate to the world around them in terms o-f 
previous experiences and abstract thoughts, the sum 
of which define each individual's concept of 
reality. People use these "mental maps" C13 or 
models to maintain a semblence of order in their 
world, a world that would otherwise be too chaotic to 
deal with. Although not unerringly accurate, these 
models of reality are generally adequate to handle 
most situations. However, decision makers in the 
industrial world are affected in a number of ways 
that are  not immediately apparent. 
Ambiguity 
Occasionally one encounters a situation not 
previously experienced. Whether this forms the basis 
for a crisis or not is largely a matter of how well 
the individual is able to consider all the factors 
involved. This requires either expanding an existing 
map or the creation of an entirely new map. 
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Chanoe 
Change is considered to be only thing that is truly 
inevitable and is generally adapted to as required. 
Yet, when events conflict with an established map, 
resistance to accept a concept which does not 
coincide with the individual's impression of reality 
is a natural reaction. The typical reaction to a 
real, and eventually acknowledged change which 
drastically affects an established map occurs in -four 
chronological stages. 
1. Shock — bewilderment 
2. Defensive retreat - hold onto old map 
3. Acknowledgement — give up old map 
4. Adaptation and change — form new map 
This resistance to change is a mechanism which 
prevents over reaction in respond to external stimuli 
and therefore has a buffering effect. Generally it 
tends to conserve resources in the long run. Only 
when genuine change is acknowledged too late or not 
at all and a defensive retreat ties up valuable 
resources and delays necessary responses is this 
resistance truly counterproductive. 
Multiple maps 
Even overlooking ambiguity and change, when it comes 
down to determining if there is a problem and its 
extent,, it can only be done in terms of the maps of 
the people involved. Some may not realize the 
ex i stance o-f a problem while to others it may seem 
obvious. Following are some maps frequently used by 
industry for problem definition C23. 
■ Historical - compare to past performance 
■ Extra—organizational  -  performance  relative  to 
industry 
■ Planning  -  establish goals  and measure  against 
them 
■ Other  people'5  - solicite opinions of customers, 
associates, etc. 
Indicator as problem 
Sometimes  the   indicators used  to  determine  the 
existance of problems  are the  source of more serious 
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problems. This can lead to much misdirected efforts 
on the part of the people involved, expending 
resources in the pursuit of phantom solutions for 
ill-considered problems. This method of problem 
finding can be attributed to a number of possible 
causes. 
■ Standards of measurement — people strive to meet 
criteria instead of addressing the real issues. 
■ Default mode or "fire fighting" — this occurs 
when the symptoms of a problem are dealt with 
instead of isolating the source, frequently due 
to inadequate planning and misinterpretation of 
the situation; most commonly occuring among 
individuals who by self-admittance are too busy 
to deal with acknowledged problems. 
■ Lack of proper indicators - problems which appear 
"out of the blue" generally take a long time to 
develop but without any means of accurately 
detecting them are overlooked until other things 
indicate the seriousness of the situation, 
usually too late for ready correction. 
These concepts of mapping and problem definition 
poises  some  interesting  points.  Problem definition 
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is generally not adequately considered and represents 
a very significant return on investment. When 
situations are not correctly evaluated, subsequent 
efforts will certainly not be optimal and most likely 
counterproductive since resources will have been 
expended in an inefficient manner. This sums up a 
key point of this thesis. A definable need must be 
established before the proper course of action can be 
determined. 
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PROBLEM SOLUTION 
Assuming the problem area is accurately described, 
the optimal solution still must be determined. This 
is dependent upon the problem solver's ability to 
consider all potential courses o-f action and 
eliminate the sub—optimal ones (assuming an optimal 
solution exists). Human thinking has a number of 
limitations which constraints a person's ability to 
solve problems. According to Davis C3D, these 
include memory limitations, the concept o-f bounded 
rationality and human biasing behavior. 
Memory limitations 
Human memories are the basis o-f all human reasoning. 
The human mind is essentially an organic in-ference 
machine but its memory limits its ability to process 
information. There are three distinct forms of 
processing or memory that are utilized for cognitive 
thought. 
1.  Long  term  -  virtually  unlimited  capacity with 
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extremely fast recall time, however storage  takes 
a long time. 
Short term - humans are able to process only -five 
to nine items at once. 
External   -   required   when   the   amount   of 
information  exceeds  the  limits  of  short  term 
memory and  is not present in  long  term memory. 
Consisting of two broad catagories: 
■ Media such as paper, computers and recordings 
■ Methodologies including text and mathematics 
Bounded rationality 
Human problem—solving behavior requires a structure 
for assisting in searching efficiently within the 
problem space. A concept related to this problem 
space is bounded rationality. Since humans have a 
limited capacity for rational thinking, they 
generally construct simplifications in order to deal 
with it. Rationality is thus bounded or limited by 
the use  of   a simplified   model  that  does   not 
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correspond exactly to the real situation. Still, a 
structure for thinking about a problem allows a more 
efficient solution procedure. 
Human biasing behavior 
A number of human traits influence the information 
handling style. They vary depending upon the 
situation even for the same individual and therefore 
cannot be readily quantified. However their effects 
can be readily pointed out. 
■ Anchoring and adjustment - humans consider 
changes in terms of established reference points 
Csee above section on mapping and change). 
■ Concreteness - decision makers favor data in the 
form it is presented and tend not to manipulate 
or transform it as well as being hesitant to seek 
out additional information. 
■ Recency - humans are more influenced by recent 
events than by events of the past. 
■ Intuitive statistical analysis - humans draw 
conclusions  from  inadequate   statistical   data 
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bases    and    -form    opinions    from   chance 
assoc i at i ons. 
As can be surmised from the above, any scheme for 
dealing with a relatively involved situation must 
take into account many implications of human 
thinking. It must allow for the limited processing 
capabilities of humans, fit into some form of bounded 
rationality and counteract the inherent human biasing 
behavior. Methods exist for coping with and/or are 
based upon certain of these. 
Structured Techniquies 
Structured techniques are frequently used by 
individuals to circumvent most memory limitations by 
relying extensively upon external media. However 
they require a rigidly defined problem space and does 
little to deal with biasing behavior. Probably most 
significant, the quality of the results is dependent 
upon the competence and thoroughness of the 
individual involved. Some of the more common ones 
are   listed below. 
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Decision trees —  a  objective method for arriving 
at subjective decisions. 
Modelling  -  limited  applicability due to  the 
degree of structuring required. 
Simulation   -   difficulty   tends  to   increase 
exponentially  with the complexity  of the problem 
space. 
Group Problem Solving 
Group problem solving can eliminate the human bias to 
some degree and overcome some memory limitations 
through the co—processoring of information but 
sometimes tends to lack coherence and depends largely 
upon interpersonal abilities. Generally this type of 
problem solving provides a satisficing ( i.e. 
adequate versus optimal ) consensus solution. 
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IMPLEMENTATION 
Implementation is where even some of the best 
conceived plans fail. Often factors not considered 
in neither problem definition nor problem solving 
arise and must be dealt with on the spur of the 
moment. Plans based upon rigid implementation 
sometimes cannot handle even minor disruption. Some 
forces that are often overlooked include group 
dynamics, historical perspectives and human 
psychology, all of which are difficult to quantify, 
requiring subjective judgements. 
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RELEVENT QUESTIONS 
Once having successfully completed the above process, 
the people involved either continue to maintain the 
system established or turn their attention to some 
other area of concern. Other than expanding the 
individuals perspectives some perceivable amount, 
little has been gained to aid anyone whose situation 
varies from the previously encountered one. Generic 
solutions are an attempt to derive a perceivable 
long-term benefit from a single pass through this 
process of establishing the problem space, solving 
specific problems and implementing the plan to arrive 
at the goal. Following is the list of questions 
mentioned earlier relative to "generic 
workstations". 
■ How  does   one  proceed  when  investigating   a 
possible generic application? 
■ What criteria should  be used  to judge the value 
of the final product? 
■ How does it fit into existing systems? 
■ What  type  of  economic  justification  should be 
applied to any additional costs? 
19 
This will be accomplished by detailing the above 
process for generic applications. Various 
hypothetical as well as real li-Fe situations will be 
considered, illustrating guidelines -for and 
limitations of using generic solutions. 
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GENERIC APPROACHES 
Application of common solutions to associated 
problems has been attempted numerous times throughout 
history. Mathematics is essentially a symbolic means 
of modelling the world as we understand it. As 
intently as it has been studied, it is only an 
approximation of reality and changes periodically. 
Newton devised the rules of calulus adding the 
ability to account for rates of change. Einstein's 
investigations into the theory of relativity 
revolutionized the way we intrepret the world around 
us. Even today, mathematicians are "proving" the 
existance of phenomenon which eludes observation. 
This points . out some characteristics of generic 
solutions in general that should be kept in mind. 
1. Generic solutions ar& highly dependent upon the 
individual's perspective in terms of intrepreting 
the problem. 
2. Generic solutions tend to be satisficing, i.e. 
adequate rather than optimal in terms of the 
final results. 
3. The payback is largely the benefits derived from 
having  the means of  arriving  at a solution  and 
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not necessarily the end result. 
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BUSINESS INFORMATION MODELS 
Businesses are becoming more and more dependent upon 
current information to be competitive. As the cost 
of computing gets lower, additional data manipulation 
becomes economically justifible. This affordablility 
has lead to a whole industry catering to the 
information requirements of corporations. 
The Disparity of Business 
Businesses tend to be evolutionary in nature. 
Continued existance is acheived through adaptation in 
response to various internal and external stimuli. 
This has lead to a difference of form and character 
of businesses across and even within industries, 
which has little discernable effect upon any 
individual company. However, when evaluating its 
information requirements, this disparity invalidates 
the use of a "boiler plate" approach. Any 
information system must meet the immediate data 
processing needs of the company and still be flexible 
enough  to  be  maintained  in  an  uncertain  future. 
Constraints of human cognitive  processes  now becomes 
a limiting -factor. 
Requirement Strategies 
An number of strategies to deal with this variety and 
complexity of requirements have been devised to get 
around these limitations. Depending upon the 
situation, one is likely to provide the appropriate 
approach for determining information requirements 
C33. 
■ Asking - obtain information requirements solely 
from persons utilizing the system by asking them 
the requirements 
n Deriving - a form of anchoring and adjustment 
from existing system 
■ Synthesis - analyze characteristics of the 
utilizing system 
■ Experimentation - prototyping and testing 
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Asking, deriving and experimentation all deal 
entirely with the specific application at hand and do 
not attempt a global approach to problem space 
definition; only the third one, synthesis from the 
characteristics of an existing system contains the 
potential for such an approach to determining 
information systems requirements. Analyzing a system 
in terms of its operations enable synthesis to cross 
the void that exists between individual 
applications. Where common attributes can be 
identified, an analytical structure for the problem 
space can be devised to handle the complexity, 
circumventing human limitations. 
Normative Analysis Methods 
Normative analysis methods are a particular type of 
synthesis which are based upon the fundamental 
similarity of classes of object systems which leads 
to a prescribed or normative set of requirements. 
These object systems include orders, critical success 
factors, etc. These normative requirements must then 
be modified to meet the specific nonstandard needs of 
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the users. An example of normative analysis is the 
Business Information Analysis and Integration 
Technique (BIAITtm) C5D. 
BIAIT bases all analysis on the premise that an order 
is the driving force of an organization regardless of 
the structure or function of the enterprise. The 
order may be for three classes of items. 
1. A space - airline seat, office space 
2. A skill - programmer, carpenter, janitor 
3. A thing - computer, building, clothing 
Seven questions can be asked with respect to the 
order: 
Bill or accept cash? 
Deliver in future or immediately? 
Need history of customer buying behavior? 
Negotiated or stipulated price? 
Rent or sell? 
6. Track product sold or not? 
7. Made to order or provided from stock? 
Thus for each order that can be generated there ara     2 
to the power o-f 7 or 128 theoretical combinations of 
responses about half of which are feasible. Each 
possible combination of responses represents a cell 
which has four associated lists of generic 
requi rements. 
1. Common business functions 
2. Information processing requirements 
3. Business objectives 
4. Occupations 
At this point the model customized and labeled with 
function names unique to the industry or business, 
and no longer can be considered generic. 
Thus normative analysis utilizes a generic business 
model to provide a structured approach to 
establishing information systems requirements. It 
stops short of attempting to represent all business 
enterprises in terms of a given set of attributes. 
For a given situation, if there exists some valid 
common attribute or attributes, the problem space can 
then fit into some bounded rationality. 
INHERENTLY BOUNDED SYSTEMS 
A number o-f physical entities by their very nature 
appear as generic workstations. These generally were 
not designed with the idea of being generic, but 
rather are easily differtiated from the external 
world. The distinguishing characteristics of these 
inherently bounded systems are: 
■ Well defined boundaries 
■ Isolation from environment 
■ Internal control structure 
■ Logistics abilities 
Automatic Storage and Retreival Systems 
Automatic Storage and Retreival Systems (AS/RS) 
represent probably the most rudimentatary form of an 
inherently bounded system containing all the above 
characteristics. Generally a stand-alone structure 
interfacing with the outside world though well 
defined   points  of  entrance  and  egress,   AS/RS's 
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provide not only inherent internal control and 
tracking but allow easy communication with external 
devices and operators. 
Originally developed to provide a highly automated 
inventory environment, early versions were custom 
designed and implemented -for each application. 
AS/RS's permitted efficient high density storage. 
Computers controlled the devices while tracking parts 
in the system maximizing space utilization and 
minimizing access time. Flexibility was limited only 
by the size and weight constraints of the particular 
system. Highly automated, the system eliminated many 
tedious and somewhat hazardous jobs while increasing 
the sophistication of the remaining ones. Overall an 
easily justifiable expanse if the capital cost could 
be reduced. 
Some rather ironic circumstances have lead to a 
significant increase in the implementation of AS/RS's 
in recent years. With the increasing interest in the 
financial aspects of manufacturing and techniques 
such as just-in-time and zero inventory, it would 
appear as though the market for inventory devices 
would decline  dramatically.  Yet the trend of reduced 
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work in progress along with increasing computer usage 
and labor cost in the factory has lead to a 
phenomenal demand -for AS/RS*s as a manufacturing tool 
rather than as a storage device. Tied directly to 
manufacturing processes, a single AS/RS might serve 
more than one process providing input of parts, 
removal of the finished product as well as storage 
for work in progress. Process changes can be made 
with no significant impact on the AS/RS (within 
system limitations). The large demand has lead to 
modular designs reducing the cost and implementation 
time of AS/RS's in general. A number of companies 
including Litton and Eaton-Kenway provide readily 
installed designs. 
Japanese Industries 
Physically isolated from both sources of raw 
materials and most markets, Japan has traditionly be 
forced to view itself in terms of its own borders. 
This provides a good analogy to inherently bounded 
systems. 
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The structure of Japan's industrial society indicates 
how self-sufficient the country is. The entire 
system is geared towards the efficient use of 
available resources. The industrial sector is highly 
competitive providing an atmosphere conducive to 
innovation. Education is geared towards anticipated 
future needs of the country. The culture places a 
high value upon productivity and work ethic. The 
government instead of being just a legistative body 
is willing to work actively to help coordinate 
efforts. Although by no means ideal, Japan has 
demostrated how traditionally adversarial groups can 
work together for the common good. 
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GROUP TECHNOLOGY 
As the manufacturing environment becomes increasingly 
complex and efficient production becomes more 
difficult to accomplish, tools which aid the engineer 
in improving productivity come into higher demand. 
Not only are the functions of design engineering, 
manufacturing and management are getting more 
involved, but business enterprise depends upon the 
successful integration of all three- Of all the 
areas being investigated, Group Technology probably 
has the greatest potential for dramatic payoff. 
Characteristics 
Often viewed by the uninformed as simply a 
classification and coding technique for parts, Group 
Technology is actually a set of loosely related but 
powerful methodologies based upon similarities. A 
partial list of just some of the attributes that are 
potential candidates for Group Technology illustrates 
the variety of feasible applications. 
Geometry 
Composite features 
Materials 
Function 
Manufacture 
Process 
Future Directions 
Recent developments in manufacturing have sparked an 
intense interest in Group Technology. The advent of 
batch manufacture as an increasingly common form of 
production has immediate application of Group 
Technology with processing often taking on flow line 
appearances, scheduling becoming more flexible and 
tooling costs greatly reduced. Rationalization of 
the design process through data retrieval and 
standardization is being made possible as a result of 
classification and coding systems. Computer aided 
manufacturing and computer aided process planning 
both rely on Group Technology principles to make 
implementation possible.  Obviously  Group  Technology 
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will play a large role in the -factory of the -future. 
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FOCUSED FACTORIES 
Focused -factories represent a blend between group 
technology to optimize internal processes and the 
concept of inherently bounded systems. Dedicated to 
producing a single -family of products based upon 
similiar processes, successful implementation hinges 
upon a number of considerations when compared to 
integrated production facilities. 
Rigid enforcement of design rules 
Adequate production volumes 
Long lasting product line 
Location close to lines of distribution 
Exposure to product changes and market variations 
Many corporations are realizing the advantages of the 
focused factory to to optimize their operations. 
Potential benefits include: 
Reduced inventory and work—in—process 
Better part tracking 
High utilization of facilities 
Minimized redundancy 
Automation more easily justified 
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■   Unite corporate design and production efforts 
In 1983 Westinghouse established the Electric 
Assembly Plant in Fort Worth, Texas for the 
manufacture of Printed Wire Assemblies to meet all 
their present and near future requirements for 
analog, digital, and flat pack types. The plant 
includes an AS/RB complete with robotic kitting of 
parts. The entire factory is linked by computer, 
providing complete tracking of work-in-process and 
operations control. Although assembly is largely 
manual, the operations were implemented to permit 
automation as it becomes feasible. 
Fairchild has built a facility in Georgia to produce 
sheet metal fabrications for all their different 
aerospace divisions, turning a batch operation into a 
flow process. This has demanded corporate-wide 
conformance to design standards in order to insure 
that the plant has the ability to produce the 
required shape. Although it seems a small price to 
pay, universal compliance is not always an easily 
obtained goal. Plus there had to be consideration 
for future demands of all the various divisions so 
that  the facility is  certainly more than any  single 
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functional arma  would need. 
Mini—mills dedicated to regional demands for 
fabricated steel have sprung up all over the United 
States. Although not fully functional steel mills, 
mini—mills are generally restricted to rolling shapes 
from ingots. This however provides extreme 
flexability with minimal inventory, work in process 
and lead times. Many steel stockyards, traditionally 
warehouses for raw steel products have become 
mini—mills in their own right, performing many of the 
machining and shaping operations previously left to 
vendors. Through innovative practices, mini-mills 
ar& providing a high degree of responsiveness to 
customers previously ignored by the large steel 
corporations. 
Though dedicated in function, all of these represent 
highly specialized Generic Workstations, made 
flexible through group technology. Restricted in 
terms of the products produced, focused factories can 
serve a valuable function in industry, whether 
producing an internal product or a commercial 
commodity. 
GENERIC WORKSTATIONS 
Having explored existing instances of generic-like 
methodologies, attention is now focused upon possible 
applications of generic workstations in industry. 
The design goals of any tool should be economy and 
operability. Economy is generally expressed in terms 
of cost relative to viable alternatives. Modern 
manufacturing equipment should be flexible, reliable, 
safe and easily controlled to meet the criteria of 
operability. Through the application of group 
technology methods to inherently bounded systems, 
these design goals can be achieved for generic 
workstations in lieu of dedicated ones wherever the 
requisite common attributes can be identified and 
utilized. 
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gPFTWAPE MPOUL^E? 
With the increased dependence upon computers in the 
svery day world, there is a disproportional jump in 
demand -for "canned" software, subroutines capable of 
being imbedded within application programs. Such 
programs must not only per-form the specified function 
but have to be usable in a wide range of 
applications. Software modules therefore must 
utilize common attributes across applications while 
maintaining the characteristics of inherently bounded 
system. 
■ Well  defined  boundaries —  separate from main 
program 
■ Isolation from environment — library retreival 
■ Internal control structure — automonous 
■ Logistics abilities - interdependence with  main 
program 
This will of course place constraints upon the 
programmer in utilizing any such software modules. 
Although programs are generally language dependent, 
within most fields there are defactc standards and 
this barrier  is not insurmountable.  The  decision to 
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use modules or generate new code will be made by the 
programmer and ultimately based upon both economic 
and socio—technical considerations. Some of these 
criteria are: 
■ Breakeven analysis 
■ Elegance o-f solution 
■ Programming language compatibility 
There exists potential benefits -from software modules 
in a number of applications. Some of the areas of 
interest include: 
■ Modelling 
■ Simulation 
■ Process control 
■ Tool control 
■ Robotic subroutines 
■ Numercial control 
The real barrier to the widespread use of software 
modules remains the difficulty associated with having 
a true systems perspective of what needs to be done. 
Most programming consists of largely individual 
effort directed  towards a  particular goal.  Generic 
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software would be capable of being developed and 
classified in terms of the common attributes 
associated with task to be performed. Similar to 
group technology, there would therefore exist a means 
of coding and classifying the various programs, 
providing a method of retrieval and allowing for 
general access. 
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MANUFACTURINB MODULES 
This philosophy of modular software tools can be 
paralleled in the realm of actual manufacturing. 
Just as a single program can be used for multiple 
applications, workstations can be designed to perform 
more than a single task. 
AS/RS Revisited 
Automatic Storage and Retreival Systems, previously 
discussed in the section on bounded systems, 
represents probably the most successful attempt yet 
to produce a truly generic tool in terms of both 
economy and operability. A single design is capable 
of being used in virtually unlimited applications 
restricted in only terms of size and weight. Still, 
as in programming, modularity demands looking beyond 
the specific application on hand. An AS/RS can only 
be implemented if the entire manufacturing operation 
along with future considerations are taken into 
account. This system perspective has ramifications 
for  any  manufacturing  applications being considered 
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for generic workstations. 
Manual Workstations 
As technological advances have been made, fabrication 
costs generally have been reduced dramatically. Yet, 
assembly consisting of highly divided manual labor 
remains the predominate mode of operation in even the 
most advanced industrial countries. Due to this, it 
is worthwhile to devote some time to the potential of 
applying generic principles to manual assembly. In 
most cases, the actual people involved provide the 
control required in the operation while the logistics 
are handled through explicit documentation or by 
rote. 
Probably the most easily implemented and common 
generic workstations found in manufacturing are fully 
manual printed circuit board assembly stations being 
serviced by a simple belt conveyor. Boards are 
delivered in totes, along with kitted parts or the 
parts are available in bulk at the station. 
Instruction if required are  attached to the  boards or 
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available at the station, either in a manual or via a 
video monitor. If the operation is computerized, 
control and tracking can be automated by requiring 
operators to read a bar code in order to obtain 
instructions. All stations are equipped with all 
tools necessary to per-form any task which may be 
required of the operators. Some of these systems 
include an AS/RS for maximum flexibility and 
automation. Workstations such as this for various 
light assembly tasks are readily available in modular 
form from a number of vendors. Herman Miller Inc. 
has installed such systems for Hewlett—Packard's 
Vancouver Division and Wang Laboratories' Pawtucket 
Boulevard Facility. Some other vendors include 
Streater THS and Ergo-Tech Systems. 
In the truck industry, where the operations have more 
of a job shop appearance, a generic workstation might 
consist of the truck chassis and whatever carriage 
was used to transport the partially completed 
vehicle, or even the entire plant since to some 
extent every truck is unique. The firms establish 
their manufacturing operations to enable them to 
incorporate a wide range of customer options. The 
intent  is  to  produce  a  specialized product using 
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generic techniques. 
When stations are fully manual, adding the additional 
hand tools necessary to have each station encompass 
most possible tasks is generally not a significant 
factor. When attempting to automate such a station, 
all but the crudest manipulations becomes a major 
task. A significant concern is having operators in 
close proximity to any automated manipulators capable 
of inflicting harm on the operators. For the 
purposes of the report, this effectively eliminates 
any possibility of having semi-automated station 
where the operator is not in complete control of any 
significant manipulation. 
Automated Workstations 
Humans possess incredible general purpose abilities. 
Given adequate tools and proper instruction, people 
are able to perform a fascinating number of very 
diverse tasks. As one attempts to automate 
previously manual tasks, the problems often appear 
insurmountable particularly  when  one  considers  the 
requirement of economic justification. 
Designing automated generic workstations is a 
dichotomous process. The individuals involved must 
address not only the needs of the particular product 
being manufactured, but also possible future usage of 
the equipment. To elaborate upon the printed circuit 
board example described above, assume that all the 
boards were a standard configuration and the 
components were all thru-hole dual-inline—packages ( 
dips ). Designing a generic workstation for 
component placement in this particular application is 
well within the state of art. If axial lead 
components ( ale ) such as resistors were added to 
the board, it is unlikely that it would be economical 
to modify the same workstation to handle both dips 
and ales; this would indicate the need for two 
distinct designs for component insertion alone. If 
the firm was planning in the not so distance future 
to change over to surface mount technology, how would 
you have to enhance the dip insertor to handle it? 
The connection to group technology is certainly 
evident in this scenerio. 
A  large  proportion  of  today's  manufacturing tasks 
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-fall into the realm of electro-mechanical assembly. 
Within this broad classification fall virtually 
everything where two or more components are assembled 
together <switches, printers, automotive components 
and major appliances). Implementing a single generic 
workstation for electro-mechanical assembly is hardly 
a feasible concept. Instead the idea is apply the 
principles involved to maximize the use of a single 
design within a firm's operations. 
All companies market some range of products, 
generally with its manufacturing capabilities as a 
major determining factor in what it can offer. If a 
company can set up their manufacturing operations 
based upon a range of products sharing common 
manufacturing attributes, the implementation of 
generic workstations could prove to be economically 
feasible. 
Okidata, a Japanese printer manufacturer, has 
accomplished this to an extent. By dedicating a 
highly automated plant to the assembly of their 
entire line of Oki printers, Okidata was able to 
realize economies of scale. However, the degree of 
hard automation involved  leaves them  very exposed to 
47 
technological and market -fluctuations. 
General Electric has taken a similar approach to 
their dishwasher assembly but since most of the 
operations are performed manual generic workstations, 
there is little risk associated with product 
changes. The ultimate goal therefore is to devise a 
system with minimal exposure to future developments 
by making the operations as general purpose as 
possible without excessive cost penalties. 
This can be accomplished if particular firm's 
products sre analyzed in terms of the manufacturing 
attributes, and workstations developed to perform 
these tasks without a high degree of specialization 
along with comprehensive corporate standards to 
insure the future utilization of the equipment. To 
elaborate upon the example of printer assembly, such 
a step would require a flexible material handling 
system, logistic abilities, generic workstations with 
on-board intelligence for each set of manufacturing 
attributes and a corporate commitment to utilize the 
capabilities of the system in future products. 
Although applying generic principles to automated 
assembly  is  a  significant   problem,  the  possible 
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return on investment is astounding. 
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CONCLUSION 
Typically, when a problem is encountered, it 
considered as being entirely unique and there-fore 
necessitiating an unique solution. This approach is 
frequently both time consuming and inaccurate. The 
adequacy of the final solution is largely dependent 
upon the abilities of the particular people 
involved. Individuals with the necessary experience 
to deal with the problem at hand are not always 
available even if it was known who they were. 
Minimal benefit is gained from having solved similar 
or even the same problem in the past. 
Generic workstations represent a novel approach to 
solving reoccuring or associated problems by 
analyzing the situation for common attributes and 
investigating the possibility of utilizing these to 
arrive at a general solution. In manufacturing, 
generic workstations are achieved through the 
application of group technology methods to inherently 
bounded systems. Generic applications therefore are 
not defined as much by their function as the 
metholology used to arrive at their requirements. In 
doing so, much  of the difficulties associated  with 
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human cognitive thinking  can be bypassed, leading to 
consistently better results. 
51 
BIBLIOGRAPHY 
Human Problem Solving 
1. McCaskey, M. B., The Executive Challenge: 
Managing Change and Ambiguity, Pitman Pressing 
Inc., Marsh-field, MA , 1982 
2. Berry, L. B., Christenson, C. J-, and Hammond 
III, J. S., Management Decision Sciences: Cases 
and Readings, Richard D. Irwin, Inc., Homewood, 
IL , 1980 
3. G. B. Davis, "Strategies for Information 
Requirements Determination," IBM Systems Journal, 
Vol. 21, No. 1, (1982) 
4. Behn, R. D. and Vaupel,J. W., Quick Analysis for 
Busy Decision Makers, Basic Books Inc., 1982 
Business Information Models 
5. W. M. Carlson, "Business Information Analysis and 
Integration Technique (BIAIT) - The new horizon," 
Data Base 10, No. 4, 3-9 (Spring 1979). 
6. Business Systems Planning - Information Systems 
Planning Guide, Application Manual, GE20-0527-4, 
IBM Corporation (July 1984); available through 
IBM branch offices. 
7. D. V. Kerner, "Introduction to Business 
Information Control Study Methodology (BICS)," 
Symposium on the Economics of Information 
Processing, December 15-19, 1980, IBM Systems 
Research Institute, New York; also in The 
Economics of Information Processing, Vol. 1, 
Management Perspectives, John Wiley & Sons, Inc., 
New York (1981) 
8. J. A. Zachman, "Business Systems Planning and 
Business Information Control Study: A 
Comparison," IBM Systems Journal, Vol. 21, No. 1, 
(1982) 
Product Literature on AS/RS 
9. Eaton-Kenway, Micro-Mini Stacker Systems 
10. Litton UHS, Unit Handling Systems, Florence, KY 
Group Technology 
11. Pennsylvania State University, University City, 
PA, Presentation on Broup Technology Applications 
given by Dr Inyong Ham at Lehigh University 
Product Literature on Workstations 
12. Herman Miller, Inc., O-ffice/Institution Division, 
Zeeland, MI 
13. Streater THS, Task Handling Systems, Albert Lea, 
MI 
14. Panel Concepts, Inc., Ergo—Tech Systems Division, 
Santa Ana, CA 
Work Methods 
15. Prenting, T. 0. and Thomopoulos, N. T., 
Humanism and Technology in Assembly Line Systems, 
Spartan, 1974 
16. R. Wild, Work Organization: A Study of Manual 
Work and Mass Production, Wiley, 1975 
17. Amber and Amber, Anatomy of Automation, Prentice 
- Hall Inc., 1964 
18. Riley, F. J., Assembly Automation: A Management 
Handbook, Industrial Press Inc., New York, NY , 
1983 
19. Lawrence, P. R. , and Dyer, D., Renewing American 
Industry: Organizing -for Efficiency and 
Innovation, The Free F'ress, New York, NY , 1983 
55 
ma 
Daniel D. Duffy was born on October 17, 1956 in 
Lynbrook, New York to John and Elizabeth Duffy. The 
majority of Dan's primary schooling was in the public 
education system in Daytona Beach, Florida. John 
Duffy was a marine operating engineer and Dan spent 
three years with his family in Vitoria, Brazil while 
completing his high school requirements by 
correspondence with the University of Nebraska, 
Lincoln, Nebraska; through an agreement with Mainland 
Senior High School, Dan recieved his high school 
degree from there in 1974. 
That year, Dan entered the University of Florida in 
Gainesville, Florida. During the Fall of 1977 and 
Spring and Fall of 1978, Dan participated in the 
cooperative education programs by working at ITT 
Rayonier in Jesup, Georgia as a mechnical engineering 
co-op student. Dan graduated with a degree of 
Bachelor of Science in Mechanical Engineering from 
University of Florida in the Summer of 1979. 
For the past five years, Dan has worked for IBM Corp. 
in Boca  Raton, Florida  in  an area  devoted  to  the 
56 
design and build of manufacturing equipment for 
internal use. Job duties include project leading and 
machine design. Dan has attended graduate classes in 
both mechanical and electrical engineering at Florida 
Atlantic University in Boca Raton, Florida. Dan is 
presently in pursuit of a degree of Master of Science 
in Manufacturing Systems Engineering through the 
Industrial Engineering department at Lehigh 
University in Bethlehem, Pennsylvania. 
57 
